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E/δE at 6 keV: the correct plot

Mag
Cal:
3.4 eV

Thermistor
3.2 eV*

TES: 2.4 eV

TES: 4.8 eV*

Semiconductor thermistors
Superconducting tunnel junctions
Superconducting transition edge sensors
Magnetic calorimeters
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* These devices meet Con-X requirements for quantum efficiency
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TES energy resolution at 6 keV

2.37±0.12 eV FWHM

Data has also been 
analyzed in a “round robin”
with GSFC and the 
Heidelberg group with 
similar fit results
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SQUID MUX architecture

2 x 2 array is shown as example

of N-row by M-column array

TDM operation:
– TESs stay on all the time

– rows of SQ1s turned on and off 
sequentially

– wait for transients to settle, 
sample ITES, move on

– each column:  interleaved data 
stream of pixels

Each 
colored 
block is 
1 pixel
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Each 
colored 
block is 
1 pixel

SQUID MUX architecture
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19 mm

Each 
colored 
block is 
1 pixel

SQUID MUX architecture
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Each 
colored 
block is 
1 pixel

SQUID MUX architecture
Previous MUX status
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The next step in scaling: 4 × 32
16 × 16 calorimeter array (1/4 the size of a Con-X baseline array)
4 new 32-channel MUX chips (we will MUX half of the array this time around)
Room-temperature electronics revision to double the bandwidth
We will not yet have the full Con-X performance, but we’re closing in on it

Microcalorimeter 
array

placed in hole
New pc board

Four 32-channel 
SQUID MUX chips

placed here

New 32-channel 
SQUID MUX chip

1.9 cm

New 256-pixel calorimeter array

1.5
cm
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GSFC collaboration: “mushroom absorber” process transferred to 
NIST

32 x 32 array of Bi 
mushroom absorbers

Now integrating with TES…
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SCUBA-2: pathway to larger TES arrays

Three 1,280-pixel TES subarrays for SCUBA-2
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Hard x-ray TES calorimeters: 42 eV at 100 keV

6.25 mm

1 mm

An array of 
absorbers for 
γ-ray TES 
calorimeters

A single γ-ray TES 
detector pixel
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Hard x-ray TES calorimeters: 42 eV at 100 keV

Spectral resolving power: 4300 (E / HEW)
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